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6HFRQG,QWHUQDWLRQDO6\PSRVLXPRQ&RPSXWHU9LVLRQDQGWKH,QWHUQHW9LVLRQ1HW¶
$XWKRULQJ,Q022&ZLWK:L]DUG%DVHG5HFRPPHQGDWLRQV)RU
,PSURYLQJ/HDUQHU(QJDJHPHQW
756KDULNDD$VKZLQL.XPDUE.DPDO%LMODQLE5DP\D5DYLD
D$PULWD(/HDUQLQJ5HVHDUFK/DE$PULWD9LVKZD9LG\DSHHWKDP$PULWDSXUL.ROODP,QGLD
E$PULWD(/HDUQLQJ5HVHDUFK/DE$PULWDSXUL.ROODP,QGLD
$EVWUDFW
,QFUHDVLQJSRSXODULW\RI0DVVLYH2SHQ2QOLQH&RXUVHVKDVUDLVHGWKHGHPDQGRIHIIHFWLYHWRROVWRDXWKRUWKHP,QWKLVSDSHUZH
SURSRVHDQDXWKRULQJPRGHO WKDWKHOSVQRYLFHDQG LQWHUPHGLDWH WHDFKHUV WRFUHDWHRQOLQHFRXUVHVZLWKOHVVHIIRUWDQG LPSURYHG
HIIHFWLYHQHVVIRUOHDUQHUV7KLVPRGHOHQDEOHVWHDFKHUVWRDXWKRUSHGDJRJLFDOO\ULFKRQOLQHFRXUVHVZLWKOLPLWHGHIIRUWDQGWLPH
$QG KHOS WHDFKHUV DXWKRU ZLWK OHDVW HIIRUW DQG HYDOXDWH WKHP 7KH SHGDJRJLFDO PRGHO PDGH LV D FRPELQDWLRQ RI %ORRP¶V
7D[RQRP\DQG$5&60RWLYDWLRQDOGHVLJQWRKHOSLQPDNLQJPRWLYDWLQJDQGHQJDJLQJFRXUVHV7KHFRXUVHVFUHDWHGDUHHQVXUHG
WREHSHGDJRJLFDOFRPSOLDQFHE\DSHGDJRJLFDOHYDOXDWLRQDQGHQVXUHGHIIHFWLYHIRUVWXGHQWV7KLVPRGHOKHOSVQRYLFHWHDFKHUVLQ
DXWKRULQJHQJDJLQJDQGDWWHQWLYHFRXUVHVIRU022&OHDUQHUV

7KH$XWKRUV3XEOLVKHGE\(OVHYLHU%9
3HHUUHYLHZXQGHUUHVSRQVLELOLW\RIRUJDQL]LQJFRPPLWWHHRIWKH6HFRQG,QWHUQDWLRQDO6\PSRVLXPRQ&RPSXWHU9LVLRQDQGWKH
,QWHUQHW9LVLRQ1HW¶
.H\ZRUGV$XWKRULQJ7RRO3HGDJRJ\5HFRPPHQGDWLRQ)UDPHZRUN
,QWURGXFWLRQ
7KHDGYDQFHPHQWLQHGXFDWLRQKDVH[WHQGHGDOORYHUWKHZRUOGZLWKHPHUJLQJ,QWHUQHWWHFKQRORJLHVDQGHYROYLQJ
022& SODWIRUPV 7KLV SRSXODULW\ KDV H[WHQGHG WKH WHDFKHUV WR UHDFK RXW NQRZOHGJH VHHNHUV DURXQG WKH JOREH
)XUWKHU WKH HQKDQFHPHQW LQ0DVVLYH2SHQ2QOLQH&RXUVH KDV UDLVHG WKH QHHG IRU HQJDJLQJ DQG VHOIPRWLYDWLQJ
FRXUVHV

 ,Q WKLV SDSHUZH DUHSURSRVLQJ DQ DXWKRULQJ V\VWHP352$07KLV V\VWHPFDQKHOSQRYLFH DQG LQWHUPHGLDWH
WHDFKHUV ZKR KDYH OLPLWHG SHGDJRJLFDO DQG FRPSXWHU NQRZOHGJH 7KH VWUXFWXUH RI WKH V\VWHP HQYLVDJHV WKH
IROORZLQJUHTXLUHPHQWV
 $XWKRUSHGDJRJLFDOO\ULFKFRXUVHVIURPQRYLFHDQGLQWHUPHGLDWHWHDFKHUV
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 $OORZWHDFKHUV WRGHYHORS WKHLURZQSHGDJRJLFDOPRGHOVDQGVKDUH WKHPDPRQJQRYLFHDQG LQWHUPHGLDWH
WHDFKHUV

 &UHDWHLQWHUDFWLYHFRXUVHVWRDWWDLQDQGPDLQWDLQDWWHQWLRQRIOHDUQHUV
7RDFKLHYHWKHDERYHUHTXLUHPHQWVZHDSSO\WZRSHGDJRJLFDOPRGHOV WRFUHDWHWKHFRXUVH7KHVHPRGHOVDUH
SURYLGHG DVGHIDXOW RSWLRQV IRU HYHU\ WHDFKHU7KH ILUVWPRGHO LV D FRPELQDWLRQRI%ORRP¶V7D[RQRP\ DQG$5&6
0RWLYDWLRQDO 'HVLJQ PRGHOV 7KH VHFRQG RQH DFFRXQWV HQWLUHO\ IRU $5&6 PRGHO IRU DXWKRULQJ HQJDJLQJ DQG
PRWLYDWLQJFRXUVHV

,QWKHILUVWPRGHO%ORRP¶V7D[RQRP\DQG$5&60RWLYDWLRQDO'HVLJQLPSDUWHQJDJLQJDQGHIIHFWLYHFRXUVHV
ZKLFK FDWHUV WR WKH SUHIHUHQFHV RI OHDUQHUV 7KH ILUVW WKUHH OHYHOV LQ WKH %ORRP¶V 7D[RQRP\ .QRZOHGJH
&RPSUHKHQVLRQ$SSOLFDWLRQKDQGOHVFRXUVHFUHDWLRQZLWK OHDUQHUV¶QHHGV7KHFRXUVHFUHDWRUVFDQFKRRVHRQHRI
WKHWKUHHOHYHOVRIOHDUQLQJZKLFKUHSUHVHQWWKHGHSWKRINQRZOHGJH$5&PRGHOEXLOGVFRXUVHVZLWKDPRWLYDWLRQDO
EDVHDQGKHOSVLQUHWDLQLQJWKHDWWHQWLRQDQGHQJDJHPHQWRIOHDUQHUVLQWKHFRXUVH

$FFRUGLQJ WR%OLJK %OLJK  WKH LQWHQVH HQJDJHPHQW RI OHDUQHUV LQ D VLQJOH WDVN IRU ORQJ GXUDWLRQ FDQ
VLJQLILFDQWO\ WULPGRZQ WKHDWWHQWLRQ OHYHORI OHDUQHUV:HH[DPLQH WKLVSULQFLSOHZKLOHGHVLJQLQJ WKH V\VWHPDQG
VXJJHVWUHFRPPHQGDWLRQVWRLQFOXGHDFWLYLWLHVDQGUHWHQWLRQZLWKLQWKHYLGHROHFWXUHV7KHSURORQJHGOHFWXUHIRURQH
KRXUFDQGLPLQLVK WKHDWWHQWLRQRI OHDUQHUV LQ WKHFRXUVH7KHUHIRUH WKHFRXUVHDXWKRUVDUHUHFRPPHQGHG WRJUDQW
LQWHUYDOVDPLGVWRIWKHOHFWXUHVZLWKLQWKHRQHKRXU
5HODWHG:RUN
'HFODQ'DJJHU 9LQFHQW 3:DGH DQG2ZHQ &RQODQ KDYH SXW IRUWK DQ LGHD RI $GDSWLYH 3HGDJRJ\ LQ WKHLU
DXWKRULQJWRRO$GDSWLYH&RXUVH&RQVWUXFWLRQ7RRONLW$&&77KLVWRROKHOSVLQGHYHORSLQJSHGDJRJLFDOO\VRXQGH
OHDUQLQJ V\VWHPV DV D SHUVRQDOL]HG HOHDUQLQJ VROXWLRQ$&&7SURYLGHV DQ HQYLURQPHQW IRU FRXUVHGHYHORSHUV WR
GHILQHGRPDLQ FRQFHSWV DQG WR FUHDWH FXVWRPL]HG DGDSWLYH FRXUVHQDUUDWLRQV7KH\ VWUXFWXUH WKH DGDSWLYH FRXUVHV
ZLWKUHVSHFWWRSHGDJRJ\DQGQDUUDWLRQ+RZHYHUWKLVZRUNH[FOXGHVWKHHIIHFWLYHQHVVRIWKHJHQHUDWHGFRXUVHLQD
FODVVURRPDQGWKHXVHIXOQHVVRIWKLVFRXUVHIRUWKHVWXGHQWV7KLVWRROODFNVWRGHWHUPLQHWKHHQJDJHPHQWRIVWXGHQWV
LQWKHFRXUVH

5('((0  LV D SURPLQHQW DXWKRULQJ WRRO DQG QXPHURXV UHVHDUFK ZRUN LV FDUULHG RXW UHFHQWO\ LQ WKLV ILHOG
6KDDURQ$LQVZRUWKKDVSURYLGHGDVXEVWDQWLDODWWHPSWLQWKLVILHOG+HKDVYLHZHG5('((0DVDQ,76,QWHOOLJHQW
7XWRULQJ6\VWHPDXWKRULQJWRRODQGKDVGHPRQVWUDWHGDVWXG\RQ5(('(0DQGLWVDXWKRULQJPHWKRGV

7KH\ KDYH SUHVHQWHG 5('((0 DV D WRRO WKDW KHOSV WHDFKHUV WR FUHDWH PDWHULDOV IRU VWXGHQWV LQ DQ ,76
HQYLURQPHQWWKURXJKSUHGLFWLQJWHDFKHU¶VYLHZIURPKLVWHDFKLQJWDFWLFVDQGVWUDWHJLHV7KH\KDYHDOVRSURYLGHGD
VFRSH IRU LQFRUSRUDWLQJ DQ DOWHUQDWH VHTXHQFH WKURXJK WKH FRXUVH DQG FRXUVH FRQWH[W 7KLV VHTXHQFH LQFOXGHV
SURPRWLQJTXHVWLRQVLQWHUDFWLRQVDQGYDULRXVWHDFKLQJVW\OHVWRFRQVWUXFWLQWHUDFWLYHFRXUVHV

$XWKRULQJ7RROIRU7HDFKHUVZLWK/RZ&RPSXWHU3URILFLHQF\LVDSDSHUWKDWDGGUHVVHVWKHSUREOHPVRIIUDPLQJ
DXVHU IULHQGO\ WRRO IRU WHDFKHUV7KH\KDYHGHVLJQHGD WRRO WKDW KHOSV WHDFKHUVZLWK ORZFRPSXWHUSURILFLHQF\ WR
DXWKRU ZLWK ORZHU HIIRUW 7KLV SDSHU JLYHV D GHWDLOHG FRQFHSW RQ VWUXFWXULQJ D V\VWHP LQ DFFRUGDQFH ZLWK WKH
SUHIHUHQFHRIWKHWHDFKHUV
&RPSDUDWLYH6WXG\RQ([LVWLQJ2QOLQH&RXUVH$XWKRULQJ7RROV
:HKDYHH[DPLQHGWKHIROORZLQJSRSXODU022&FRXUVHFUHDWRUVWRXQGHUVWDQGH[LVWLQJ022&DXWKRULQJWRROV
 (G;VWXGLR
 &RXUVH6LWH
 5X]XNXDQG
 8GHP\
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7DEOH([LVWLQJ022&$XWKRULQJ7RROV&RPSDULVRQ0DWUL[ 
8VLQJWKHDERYHWRROVZHKDYHFUHDWHGDFRPSDULVRQWDEOHWRXQGHUVWDQGWKHIHDWXUHVDQGSHGDJRJLFDODVSHFWV
RIWKHVHWRROV)URPWKH7DEOH,WKHIROORZLQJFRQFOXVLRQVDUHGUDZQ

 3HGDJRJLFDOUHFRPPHQGDWLRQVDQGWLPHOLQHYLHZDUHODFNLQJLQPRVWRIWKHVHWRROV

 7RRO VXFK DV 5X]XNX GLUHFWV WR SXEOLVK FRXUVHV RQ EORJV DQG DUH XVXDOO\ GHVLJQHG IRU VHOI VWXG\ ZLWKRXW
LQVWUXFWRUDQGHYDOXDWLRQ
:HKDYHIRXQGWRROVVXFKDV8GHP\DQG5X]XNXH[HFXWHDXWKRULQJZLWKDOLWWOHWLPHWKDQHG;VWXGLR

3HGDJRJLFDO5HFRPPHQGDWLRQ2ULHQWHG$XWKRULQJ)RU022&
352$03HGDJRJLFDO5HFRPPHQGDWLRQ2ULHQWHG$XWKRULQJIRU022&LVDQDXWKRULQJV\VWHPIRUGHYHORSLQJ
SHGDJRJLFDOO\DOLJQHGRQOLQHFRXUVHVZKLFKJLYHVSHGDJRJLFDOVXJJHVWLRQVXVLQJDZL]DUGEDVHGUHFRPPHQGDWLRQ
HQJLQH,WDOVRSURYLGHVDVXPPDWLYHHYDOXDWLRQRIFRXUVHDQGJLYHVUHFRPPHQGDWLRQIRULPSURYLQJFRXUVHVWUXFWXUH
7KLV V\VWHP KHOSV ERWK WHDFKHUV DQG VWXGHQWV LQ HDV\ DQG HIIHFWLYH FRXUVH DXWKRULQJ 7KLV PRGHO LV GHVLJQHG WR
DFFRPSOLVKHDVLHUDXWKRULQJIRUQRYLFHDQGLQWHUPHGLDWHWHDFKHUVWRSURGXFHFRQWHQWULFKFRXUVHVIRUVWXGHQWV
















)LJ352$0)ORZ'LDJUDP
352$0 HQKDQFHV 022& DXWKRULQJ ZLWK UHGXFHG HIIRUW IURP WHDFKHUV WR DXWKRU DQG FUHDWH SHGDJRJLFDOO\
DOLJQHGFRXUVHV,WKDVDUHFRPPHQGHUHQJLQH&RXUVH(YDOXDWLRQ(QJLQHZKLFKVHUYHVDVLWVKHDUW7KLVHYDOXDWLRQ
HQJLQH SURFHVVHV UHFRPPHQGDWLRQV IURP FRXUVH SHGDJRJLFDO PRGHO DQG DFWLYLW\ SUHVHW VFRUHV 7KHVH
UHFRPPHQGDWLRQVDUHUHQGHUHGWRFRXUVHFUHDWRUVZKLOHDXWKRULQJGLUHFWLQJWKHPWRDFFRPPRGDWHHDV\LQWHUDFWLYH
FRQWHQW7KHIXQFWLRQLQJRI352$0V\VWHPLVGHSLFWHGLQ)LJXUH)URP)LJZHFDQFODVVLI\352$0V\VWHPDV
WKHIROORZLQJORJLFDOFRPSRQHQWV
 6HUYHUVLGHFRPSRQHQW
)HDWXUHV 022&$XWKRULQJ7RROV(G;VWXGLR 8GHP\ &RXUVHVLWH 5X]XNX
3HGDJRJLFDO5HFRPPHQGDWLRQV 12 12 12 12
+HOSZL]DUGVXSSRUW 12 12 12 12
7LPHOLQHIRUOHFWXUHDUUDQJHPHQWDQG
SODQQLQJ 12 12 12 12
3HGDJRJLFDO&KHFNOLVW 12 <(6 12 12
(YDOXDWLRQRIFRXUVHVDIWHUDXWKRULQJ 12 <(6 <(6 12
$VVHVVPHQWWRROV
4XL]EXLOGHUV
QXPHULFDOTXL]]HV
DQGPRUH
4XL]%XLOGHU
DORQH
7HVWVXUYH\DVVLJQPHQW
HWF 1,/
,QWHUDFWLYHYLGHRPDNLQJVXSSRUW 12 <(6 <(6 12
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 &OLHQWVLGHFRPSRQHQW
6HUYHU6LGH&RPSRQHQWV
0RGHO'HVLJQHU
:HKDYHJUDQWHGWKHFRXUVHFUHDWRUVDQDOWHUQDWLYHWRFKRRVHDQGSRVVHVVSHGDJRJLFDOPRGHOVIRUWKHLUFRXUVHV
,QRUGHUWRKHOSWHDFKHUVZLWKOLPLWHGSHGDJRJLFDONQRZOHGJHDPRQJWKHVHFRXUVHFUHDWRUVWZRSHGDJRJLFDOPRGHOV
ZLWK%ORRP¶VWD[RQRP\DQG$5&6PRWLYDWLRQDOGHVLJQDUHHPSOR\HG7KHVHFRXUVHFUHDWRUVKDYHWKHSULYLOHJHLQ
GHILQLQJWKHLURZQFXVWRPPRGHOV

7KH ILUVW PRGHO DPRQJ WKH WZR SHGDJRJLFDO PRGHOV LV D FRPELQDWLRQ RI %ORRP¶V 7D[RQRP\ DQG $5&6
0RWLYDWLRQDO'HVLJQ7KHILUVWWKUHHOHYHOVRI%ORRP¶V7D[RQRP\.QRZOHGJH&RPSUHKHQVLRQDQG$SSOLFDWLRQDUH
H[FOXVLYHO\DQDO\]HGIRUGHYHORSPHQWRI WKLVPRGHOVLQFH RWKHUKLJKHU OHYHOV UHTXLUHVIXUWKHUVRSKLVWLFDWHGFRXUVH
VWUXFWXUH 7KH FRPELQDWLRQ RI WKHVH WZR GHVLJQV GHYHORSV D SHGDJRJLFDOO\ VRXQG FRXUVH VWUXFWXUH WR LPSURYH
PRWLYDWLRQDQGHQJDJHPHQWLQVWXGHQWVHQVXULQJVXEVHTXHQWOHYHORIXQGHUVWDQGLQJLQWKHFRXUVH

7KHVHFRQGPRGHOZKLFKZHKDYHGHVLJQHGLVVROHO\XVLQJ$5&60RWLYDWLRQDOGHVLJQ7KLVPRGHOH[DPLQHV
WKHLQFUHPHQWLQPRWLYDWLRQDQGDWWHQWLRQRIVWXGHQWVXVLQJPRWLYDWLRQDOUHFRPPHQGDWLRQV
6FRUH&UHDWLRQ
7KHV\VWHPDVVLJQVVFRUHVWRDFWLYLWLHVDIWHUWKHVHOHFWLRQRIWKHSHGDJRJ\PRGHOIRUHDFKFRXUVH7KHVFRUHIRU
HDFKDFWLYLW\VLJQLILHVWKHSHUFHQWDJHRIFRXUVHZLWKWKDWDFWLYLW\:HKDYHGHILQHGDIRUPXODWKDWKHOSVLQDVVLJQLQJ
VFRUHVWRFRQWHQWVZLWKWKHOHYHORILQWHUDFWLYLW\

$IWHUWKHVHOHFWLRQRISHGDJRJLFDOPRGHOXVHUVDUHUHTXHVWHGWRVSHFLI\WKHOHDUQLQJDFWLYLWLHVWKH\ZRXOGSUHIHU
WRLQFOXGHLQWKHLUFRXUVH7KLVPRGHOLVWUDQVIHUUHGWRVFRUHFUHDWLRQPRGXOHWRVSHFLI\WKHVFRUHVIRUHDFKDFWLYLW\
VLQFH UHFRPPHQGDWLRQV DUHSURYLGHGZLWK UHVSHFW WR WKLV VFRUH7KHFRXUVHDXWKRUVDUH UHTXHVWHG WRGHVLJQDWH WKH
OHDUQLQJDFWLYLW\ZLWKKLJKHVWSUHIHUHQFHLQWKHLUFRXUVH

7KH UHFRPPHQGDWLRQV DUH DGDSWHG LQ DFFRUGDQFHZLWK WKLV VFRUH 7KH DFWLYLW\ ZKLFK WRSV WKH KLJKHVW LQ WKH
VFRUH LV FRQVLGHUHG ZLWK SULPH LPSRUWDQFH 7KLV DFWLYLW\ SUHGRPLQDWHV LQ WKH FRXUVH VWUXFWXUH 7KH VFRUH LV
FDOFXODWHGXVLQJWKHEHORZIRUPXOD

0  
; LI;QRWPXOWLSOHRIURXQGGRZQWRQHDUHVWPXOWLSOHRI
=  ,I= WKHQVXEWUDFWIURPHDFKVFRUHLQ0WKHQFDOFXODWH=DJDLQWRFRQWLQXH
6,  
0 ,QLWLDO6FRUHPDWUL[

1 1XPEHURIDFWLYLWLHVLQ6FRUHPDWUL[

; ,QLWLDOVFRUHIRUHDFKDFWLYLW\

, 1XPEHURIPRVWLQWHUDFWLYHFRPSRQHQWV

6, 6FRUHIRUPRVWLQWHUDFWLYHFRPSRQHQWV
7KLV IRUPXOD GLYLGHV VFRUH HTXDOO\ WR HDFK DFWLYLW\ LQ WKH FRXUVH +LJKHU VFRUHV DUH DVVLJQHG WR WKH PRVW
LQWHUDFWLYHDFWLYLWLHVDPRQJRWKHUDFWLYLWLHVE\DGGLQJDFRQVWDQWܥܸ WRWKHIRUPXOD,QDGGLWLRQZHKDYHGHILQHGD
SUHVHW VFRUH WR UHGXFH WKH ORDG RI WHDFKHUV DQG WR KHOS WHDFKHUV ZLWK ORZ SHGDJRJLFDO NQRZOHGJH 7KLV VFRUH LV
DVVLJQHG WR ILYH VXEMHFWVZKLFK LQ WXUQ FDQ EH XVHG IRU VLPLODU FRXUVHV LQ WKH VDPH FDWHJRU\7KH VHOHFWHG ILYH
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VXEMHFWVLQFOXGH0DWKHPDWLFV3K\VLFV&KHPLVWU\%LRORJ\DQG+LVWRU\7KHVHFRXUVHVDUHFDWHJRUL]HGLQWRYDULRXV
DFWLYLWLHVZLWKDVXLWDEOHVFRUHZLWKUHVSHFWWRWKHSHGDJRJ\PRGHO7DEOHGLVSOD\VDQH[DPSOHRIWKHPRGHOIRU
0DWKVLQ%ORRP¶VZLWK$5&6PRGHODORQJZLWKLWVVFRUHIRUHDFKDFWLYLW\7KHVFRUHVDORQJZLWKWKHGHWDLOVRIWKH
PRGHODUHVWRUHGLQGDWDEDVHIRUHYDOXDWLRQ

,IRQHRIWKHVFRUHVLVWKHKLJKHVWIRUDSHFXOLDUDFWLYLW\LQDFRXUVHWKLVDFWLYLW\VKRXOGEHSURYLGHGRIWHQLQWKH
FRXUVH$ WHDFKHUZKRGHVLUHV WR FUHDWH KLV RZQSHGDJRJ\PRGHO KH FDQ HLWKHU VFRUH WKHPVHOYHVRU VSHFLI\ WKH
PRUHLQWHUDFWLYHFRQWHQW7KHV\VWHPZLOOFDOFXODWHWKHVFRUHIRUWKHFRQWHQWZLWKWKHJLYHQIRUPXOD

&RXUVHDXWKRUVKDYHDOVRJLYHQSURYLVLRQWRVHOHFWFRXUVHSUHVHWRISRSXODUFRXUVHVDXWKRUHG7KHFRXUVHVZKLFK
DUH HYDOXDWHG ZLWK KLJKHVW SHGDJRJLFDO HYDOXDWLRQ VFRUH DUH HPSOR\HG WR UHXVH WKH VFRUH DQG FUHDWH SUHVHWV
7KHUHIRUHWKHSHGDJRJLFDOVWUXFWXUHRIWKHSRSXODUFRXUVHFDQEHREWDLQHGE\HYHU\RQH

7KHOHQJWKRIWKHDFWLYLW\LQHYHU\PRGHOLVOLPLWHGWRLQFUHDVHWKHDWWHQWLRQVSDQRIVWXGHQWV7KHOHFWXUHYLGHRLV
DOORZHGZLWKDWLPHVSDQRIPLQXWHV7KHVSDQDERYHWKLVWLPHOLPLWFDQOHDGWRGHFUHDVHLQDWWHQWLRQRIVWXGHQWV
&RXUVH(YDOXDWLRQ(QJLQH 
 &RXUVH HYDOXDWLRQ HQJLQH JHQHUDWHV GHFLVLRQV UHJDUGLQJ UHFRPPHQGDWLRQV LQ DFFRUGDQFH ZLWK WKH FRXUVH
VWUXFWXUHDQGSHGDJRJLFDOVFRUHVDVVLJQHGWRDFWLYLWLHV,WDOVRJHQHUDWHVWKHRYHUDOOFRXUVHHYDOXDWLRQUHSRUW
 
 7KHFRXUVHVWUXFWXUHLVHYDOXDWHGE\FDOFXODWLQJSHGDJRJLFDOVFRUHIURPWKHFRXUVHVWUXFWXUHXVLQJFRQWHQWWDJV
3HUFHQWDJH RI HDFK IDFWRU LQ WKH FRXUVH SHGDJRJ\ SUHVHW LV FDOFXODWHG DQG DOVR DQ RYHUDOO VFRUH LV IRXQG $
SUHGHILQHGWKUHVKROGLVIL[HGIRULQGLYLGXDOSUHVHWDQGRYHUDOOVFRUH7KHVFRUHWKUHVKROGIRUDQ\LQGLYLGXDOHYHQWLV
RIWKHSUHVHWVFRUHV:HKDYHVHWWKHRYHUDOOWKUHVKROGIRUDFRXUVHDVRIWKHWRWDOFRXUVHVFRUH

2QUHFHLYLQJDXVHUORJIURPGLVSDWFKHU WKHHQJLQHZLOOHYDOXDWHWKHFRXUVHVFRUHIRUWKHFXUUHQWVWDWXVRIWKH
FRXUVH,WLVDOVRDFFRPSDQLHGE\FDOFXODWLQJWKHVFRUHIRULQGLYLGXDODFWLYLWLHVLQWKHFRXUVH,IWKHVFRUHH[FHHGVIRU
DQ DFWLYLW\ WKHQ WKH DFWLYLW\ ZLWK KLJKHVW VFRUH LQ WKH FRXUVH LV UHFRPPHQGHG 7KH UHFRPPHQGDWLRQ LV PDGH LQ
PHVVDJHIRUPDWDQGVHQGWRWKHGLVSDWFKHU

7KHRYHUDOOFRXUVHHYDOXDWLRQLVSURYLGHGDVDPHVVDJHXVLQJWKHHYDOXDWLRQHQJLQHZLWKWKHUHSRUWRIVFRUHRI
HDFKDFWLYLW\LQWKHFRXUVH7KHDFWLYLWLHVLQWKHFRXUVHKDYLQJVHFXUHGOHVVWKDQWKHSUHGHILQHGVFRUHDUHIODJJHG
DQGDUHJLYHQDVUHFRPPHQGDWLRQV
7DEOH6DPSOH6HWRI5HFRPPHQGDWLRQV*LYHQIRU&RXUVH:LWK%ORRP¶V$UFV0RGHO
3DXVHYLGHRIRU
5HFRPPHQGDWLRQDW
PLQXWH
5HFRPPHQGDWLRQJLYHQE\WKHZL]DUG
.QRZOHGJH/HYHO2SWLRQV &RPSUHKHQVLRQ/HYHO2SWLRQV $SSOLFDWLRQ/HYHO2SWLRQV
6WDUW 7H[W3RSXSV,QVHUWDSLFWXUH
$GGDVPDOOLQWURGXFWLRQYLGHR
7H[W3RS8S3LFWXUHV
7H[W3RSXSVLQWURGXFWLRQ
YLGHR
$WWKPLQXWH
5HVWDWHZKDWWKRXJKWWLOO
WKLVPRPHQWXVLQJ7H[WRUD
SLFWXUH
7H[W3RSXSVFUHDWHH[DPSOHV
$GGDTXL]TXHVWLRQZKLFKLVDQ
DSSOLFDWLRQRIOHFWXUHXSWRWKLV
SRLQW
$WWKPLQXWH &ROODERUDWLYHDFWLYLWLHV
'LVFXVVLRQ$SSOLFDWLRQ4XL]
1XPHULFDO4XL]:RUGUHDUUDQJH
SX]]OHV
'HPRQVWUDWHVLPXODWRUVOLNH
PROHFXOHEXLOGHUFLUFXLW
EXLOGHUV
(QG 'LUHFW4XHVWLRQVIRU4XL]
4XHVWLRQVZKLFKDUHDSSOLFDWLRQVRI
WKHOHFWXUHWRVXPPDUL]H
GLVWLQJXLVKHWF
6ROYHDRSHQHQGHGTXHVWLRQ
0RGHO'LJHVWHU0RGXOH
352$0 KDYH D PRGHO GLJHVWHU ZKLFK KHOSV WHDFKHUV LQ LPSRUWLQJ FRXUVH VWUXFWXUH DQG GHYHORSLQJ D
SHGDJRJLFDOPRGHOIURPLW7KLVKHOSVWHDFKHUVWRXVHDQH[LVWLQJVWUXFWXUHDQGDXWKRUWKHLUFRXUVHHIIHFWLYHO\
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
$OVR WRJLYHFRXUVHDXWKRUVRSSRUWXQLW\ WRXVHFRXUVHVWUXFWXUHRIPRVWSRSXODUFRXUVHV IRUSRSXODULW\RI WKH
FRXUVHQXPEHURIVWXGHQWVUHJLVWHUHGIRUWKHFRXUVHLVWDNHQPDGHDQGPDNHWKHLUFRXUVHVDOVRSRSXODUDVWKH\DUH
7KHSHGDJRJLFDO SUHVHW RI WRS ILYHSRSXODU FRXUVHV DUH FDOFXODWHGXVLQJSHGDJRJLFDO HYDOXDWRU7KHVHSUHVHWV DUH
WKHQ DGGHG WR WKH FRXUVH SUHVHW 7KLV RYHUDOO SUHVHWZLOO FKDQJH SHULRGLFDOO\ HYHU\ WZRPRQWKV$ VDPSOH VHW RI
UHFRPPHQGDWLRQVJHQHUDWHGE\WKLVV\VWHPIRU%ORRP¶V7D[RQRP\ZLWK$5&6PRGHOLVVKRZQLQ7DEOH,,
5HFRPPHQGDWLRQ'LVSDWFKHU
7KH KHDUW RI 352$0 LV WKH UHFRPPHQGDWLRQ GLVSDWFKHU 5HFRPPHQGDWLRQ GLVSDWFKHU IRUPXODWHV WKH
UHFRPPHQGDWLRQVEDVHGRQWKHGHVLJQHGSHGDJRJLFDOPRGHODQGWKHVFRUHVFDOFXODWHG7KHVHUHFRPPHQGDWLRQVWDJV
FRXUVHDXWKRUDQGSURYLGHVWKHPZLWKFRQWHQWV5HFRPPHQGDWLRQGLVSDWFKHUKDVWZRIXQFWLRQV
 5HTXHVWSRROLQJDQG
 &RQWHQWGLVSDWFKHU
2QUHFHLYLQJXVHUDFWLYLW\ORJVWKHGLVSDWFKHUTXHXHVWKHPDQGVHQGWKHPIRUHYDOXDWLRQ,IWKHUHLVDQHHGIRU
UHFRPPHQGDWLRQWKHQHYDOXDWRUVHQGVEDFNWKHUHFRPPHQGDWLRQPHVVDJH7KHFRQWHQWLVIRUZDUGHGWRWKHFOLHQWVLGH
QXGJHSDUVHU,QWKHFRXUVHHYDOXDWLRQDFRXUVHHYDOXDWLRQVXPPDU\PHVVDJHLVGLVSDWFKHGWRQXGJHSDUVHU7KHUH
DUHEDVLFDOO\IRXUW\SHVRIPHVVDJHVWKDWSDVVWKURXJKWKH5HFRPPHQGDWLRQ'LVSDWFKHU
 &RXUVHVWUXFWXUHPHVVDJH
 5HFRPPHQGDWLRQPHVVDJH
 $FNQRZOHGJHPHQWPHVVDJHV
 ([FHSWLRQPHVVDJH
 7KHFOLHQWVHQGVFRXUVHVWUXFWXUHPHVVDJHDIWHUWKHFRXUVHDXWKRUFRPSOHWHVWKHSHGDJRJ\PRGHOVHOHFWLRQ7KLV
PHVVDJHLVIRUZDUGHGWRWKHFRXUVHHYDOXDWLRQHQJLQHWRFDOFXODWHVFRUHV5HFRPPHQGDWLRQPHVVDJHDUHWKRVHVHQG
IURP VHUYHU WR FOLHQW 7KHVH PHVVDJHV DUH SDFNHG ZLWK UHFRPPHQGDWLRQV WKDW WKH HYDOXDWLRQ HQJLQH IRUPXODWHV
7KHVH UHFRPPHQGDWLRQV DUH RI WZR W\SHV UHFRPPHQGDWLRQV IRU FRXUVH FUHDWRUVZKLOH DXWKRULQJ DQG VXPPDU\RI
FRXUVH HYDOXDWLRQ ZLWK UHFRPPHQGDWLRQV WR LPSURYH FRXUVH VWUXFWXUH $FNQRZOHGJHPHQW PHVVDJHV DUH VPDOO
PHVVDJHVQRWLI\LQJWKHVHUYHUDERXWWKHFKDQJHVPDGHE\WKHFOLHQW7KLVVPDOOPHVVDJHFRQWDLQVWDJLGDQGXVHULG
QRWLI\LQJWKDWSDUWLFXODUXVHUKDVDGGHGFRQWHQW
&OLHQW6LGH&RPSRQHQWV
6HWWLQJV2YHUULGH0RGXOH
 $SHGDJRJLFDOPRGHODGMXVWHULVXVHGWRDGMXVWWKHSHGDJRJ\PRGHO IRUWKHFRXUVH&RXUVHDXWKRULVSUHVHQWHG 
ZLWKWKHILYHPRGHOFRXUVHVZLWKSUHDGMXVWHGDFWLYLW\VFRUHV,IXVHUZLVKHVWRFUHDWHDFXVWRPFRXUVHWKHXVHUKDV
WRGHFLGHWKHDFWLYLWLHVDQGWKHVFRUHIRUHDFKDFWLYLW\7KLVPRGHOLVVHQGWRWKHVHUYHUVLGHIRUWKHFRXUVHHYDOXDWLRQ
HQJLQHWRFUHDWHUHFRPPHQGDWLRQV
3HGDJRJLFDO&RQWHQW7DJJLQJ
 )RUHIIHFWLYHHYDOXDWLRQFRQWHQW WDJJLQJ LVDQ LPSRUWDQW VWHS7KHFRXUVHDXWKRU LV UHTXHVWHG WRDGGD WDJ IRU
FRQWHQWVRIWKHFUHDWHGFRXUVH$OLVWRISUHGHILQHGWDJVLVUHQGHUHGIURPZKLFKWKHDXWKRUFDQDGG7DJVLGHQWLI\WKH
FRXUVH VWUXFWXUHDQG WKH IORZRI WKHFRXUVH7KLV WDJ LVDGGHG WRXVHUDFWLYLW\ ORJ LW VHUYHVDV LQSXW WR WKHFRXUVH
HYDOXDWLRQHQJLQH:KHQDXVHUWDJVFRQWHQWDPHVVDJHLVVHQGWRWKHVHUYHUVLGHIRUFRXUVHHYDOXDWLRQ

3HGDJHQLH8,5HFRPPHQGDWLRQ$JHQW
 3HGDJHQLH8,UHFRPPHQGDWLRQDJHQWKHOSVLQUHQGHULQJWKHUHFRPPHQGDWLRQPHVVDJHVIURPWKHVHUYHUVLGH)RU
428   T.R. Sharika et al. /  Procedia Computer Science  58 ( 2015 )  422 – 429 
HDFKXVHUDQLQGLYLGXDOSHGDJHQLHZLOOUHFHLYHUHFRPPHQGDWLRQVVSHFLILFWRWKDWXVHU5HFRPPHQGDWLRQVDUHWDNHQ
IURPWKHTXHXHDQGDUHUHQGHUHGXVLQJSRSXSVDQG&66RYHUOD\V

7KH RYHUOD\V DUH GLVSOD\HG DW VSHFLILF LQWHUYDOV WR SUHYHQW FRXUVH FUHDWRUV IURP WKH IUXVWUDWLRQ RI FRQVWDQW
RYHUOD\V GLVWXUELQJ WKHLUZRUN7KH UHFRPPHQGHU DJHQW DW FOLHQW VLGH SUHYHQWV WKH UHSHDWHG UHFRPPHQGDWLRQV RQ
YHULILFDWLRQ ZLWK SUHYLRXV WKUHH UHFRPPHQGDWLRQV &RXUVH DXWKRUV DUH DOVR VXSSOLHG ZLWK DQ DOWHUQDWLYH IRU DQ\
UHFRPPHQGDWLRQV LI WKH\ ZLVK WR GR WKHLU ZRUN ZLWKRXW DQ\ LQIHUHQFHV 7KH\ FDQ HYDOXDWH WKHLU FRXUVH EHIRUH
SXEOLVKLQJDQGUHFHLYHUHFRPPHQGDWLRQVXVLQJVXPPDWLYHHYDOXDWLRQ
6XPPDWLYH&RXUVH(YDOXDWLRQ6FRUH5HSRUW¶
 7KLVUHSRUWHQVXUHVWKHTXDOLW\RIWKHDXWKRUHGFRXUVHDQGDFWVDVDFKHFNOLVWIRUFRXUVHFUHDWRUV7KLVLQIRUPDWLRQ
SURYLGHVDQRSSRUWXQLW\WRUHDIILUPWKHFRXUVHV7KHUHFRPPHQGDWLRQVDUHGLVWULEXWHGWRDXWKRUVZLWKUHVSHFWWRWKH
VFRUH UHSRUW IRU LPSURYLQJ WKHLU FRXUVH 7KH UHFRPPHQGDWLRQV DUH DGMXVWHG LQ DFFRUGDQFH ZLWK WKH VHOHFWHG
SHGDJRJ\PRGHODQGWKHJHQHUDWHGVFRUHV
)LQGLQJVDQG,QIHUHQFHV
([SHULPHQWDWLRQRQWHDFKHUV
7KH HIIHFWLYHQHVV RI RXU PRGHO LV HYDOXDWHG ZLWK DQ H[SHULPHQW FRQGXFWHG RQ D VDPSOH JURXS RI  RQOLQH
WHDFKHUV:HKDYHLPSOHPHQWHG352$0E\PRGLI\LQJHG;VWXGLRDQGKDYHDGGHG3520(IXQFWLRQDOLWLHVWRLW

7KHVHRQOLQHWHDFKHUVDUHIURPYDULRXVEDFNJURXQGVDQGKDYHGLIIHUHQWH[SHULHQFHWRRQOLQHDXWKRULQJ7KH\DUH
FDWHJRUL]HG DV QRYLFH LQWHUPHGLDWH DQG H[SHUW WHDFKHUV EDVHG RQ WKHLU RQOLQH FRXUVH FUHDWLRQ H[SHULHQFH DQG
SHGDJRJLFDONQRZOHGJH7ZRWHDFKHUVKDYHH[SHULHQFHLQFUHDWLQJRQOLQHFRXUVHVDQGGHYHORSLQJVWUDWHJLHVWRPDNH
FRXUVHV PRUH HIIHFWLYH 7KHVH WZR WHDFKHUV DUH FODVVLILHG DV H[SHUW OHYHO WHDFKHUV 6L[ RI WKHP DUH QRYHO LQ WKH
FUHDWLRQRIRQOLQHFRXUVHVDQGDUHFODVVLILHGDVQRYLFHOHYHOWHDFKHUV7KHUHPDLQLQJWHDFKHUVDUHQRWDQH[SHUWLQWKH
ILHOGEXWWKH\KDYHEHWWHUNQRZOHGJHWKDQQRYLFHDUHFODVVLILHGDVLQWHUPHGLDWHOHYHOWHDFKHUV

7KHVH WHDFKHUV DUH DVNHG WR FUHDWH DQ RQOLQH FRXUVH XVLQJ ERWK HG; VWXGLR DQG HG; VWXGLRZLWK 352$0 IRU
FRXUVHDXWKRULQJ7RXQGHUVWDQGWKHLUDXWKRULQJH[SHULHQFHDQGUHVSRQVHWRZDUGVWKHSHGDJRJLFDOUHFRPPHQGDWLRQV
ZHKDYHFRQGXFWHGD VXUYH\:HWULHG WRXQGHUVWDQGZKHWKHU WHDFKHUV IRXQGUHFRPPHQGDWLRQVDVEHWWHUPHQW)LJ
DLVWKHSORWRIWKHUHVXOWVREWDLQHGZLWKWKHH[SHULPHQWDWLRQZLWKWHDFKHUV

















)URP WKHVH UHVXOWV ZH KDYH LQIHUUHG WKDW QRYLFH WHDFKHUV IRXQG UHFRPPHQGDWLRQV JLYHQ E\ 352$0 WR EH
KHOSIXO)RXUWHDFKHUVDPRQJVL[KDYHXVHGSUHGHILQHGSHGDJRJLFDOFRXUVHVWUXFWXUHWRPDNHWKHLUFRXUVHDQGWKH\
KDYH IRXQG LW HDV\ WR XVH7KH\ KDYH DOVR FRPPHQWHG WKDW HG; VWXGLR LV FRQIXVLQJ DQG GLIILFXOW WR XVHZKHUHDV
352$0FDQUHGXFHWKLVLVVXHWRDJUHDWH[WHQG

2I WKH IRXU LQWHUPHGLDWH WHDFKHUV WKUHH DPRQJ WKHP IDYRXUHG 352$0 DQG RQH DPRQJ WKHP YRWHG IRU HG;
)LJD5HVXOWRIWHDFKHUVH[SHULPHQWE6HVVLRQGXUDWLRQSORWHQJDJH HQWGXUDWLRQRIHG;
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VWXGLR+RZHYHUWKHH[SHUWOHYHOWHDFKHUZKRKDGSUHYLRXVH[SHULHQFHZLWKDXWKRULQJXVLQJHG;VWXGLRKDVIRXQG
UHFRPPHQGDWLRQVDVDQQR\LQJ7KH\SUHIHUWRXVHVWXGLRZLWKRXWUHFRPPHQGDWLRQV,WLVIRXQGWKDWWKHQRYLFHDQG
LQWHUPHGLDWHWHDFKHUVRSWVUHFRPPHQGDWLRQVZKLFKLQWXUQSUHYHQWFRQIXVLRQV
  
([SHULPHQWDWLRQRQ/HDUQHUVWRHVWLPDWHHIIHFWLYHQHVVRIFRXUVHDXWKRUHG
:HKDYHDOVRFRQGXFWHGDQH[SHULPHQWWRHVWLPDWHWKHHIIHFWLYHQHVVRIWKHFRXUVHDXWKRUHGXVLQJ352$0:H
KDYHWDNHQDVDPSOHRIOHDUQHUVWRXQGHUVWDQGWKHHIILFLHQF\RIWKHFRXUVHVFUHDWHGXVLQJERWKHG;VWXGLRZLWK
352$0DQGHG;DORQH7ZRFRXUVHVRIVLPLODUWRSLFDUHJLYHQIRUOHDUQLQJGDWDVWUXFWXUHDQGDOJRULWKP2QHRI
WKH FRXUVHV LV FUHDWHG XVLQJ HG; VWXGLRZLWK 352$0 DQG WKH UHPDLQLQJ DUH GHYHORSHG HPSOR\LQJ HG; VWXGLR
DORQH &RXUVH 8'6 LV GHVLJQHG ZLWK 352$0 XVLQJ WKH FRPELQDWLRQ RI %ORRP¶V WD[RQRP\ DQG $5&6
PRGHO7KHVHFRQGFRXUVHLVFUHDWHGE\HG;VWXGLRDQGLVQDPHG8'6

7KHFRXUVHFRPSOHWLRQUDWHDQGDWWHQGDQFHGXUDWLRQRIVWXGHQWVLQWKHFRXUVHDUHFRQVLGHUHGWRXQGHUVWDQGWKH
HIIHFWLYHQHVVRIVWXGHQWVLQWKHVHFRXUVHV7KHIROORZLQJREVHUYDWLRQVDUHGUDZQIURPWKHDQDO\VLVGRQH
 &RXUVH 8'6 KDG PRUH VHVVLRQ GXUDWLRQ PLQV FRPSDUHG WR 8'6 KDYLQJ RQO\ PLQXWHV 7KLV LV
UHSUHVHQWHGLQ)LJEVKRZLQJOHDUQHUHQJDJHPHQWLVPRUHLQ8'6

 /HDUQHUVLQ8'6KDGDKLJKFRPSOHWLRQUDWHWKDQ8'67KHUDWLRRI352$0WRHG;FRPSOHWLRQUDWHLV
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